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ORifiiNAi,; ru:::';lan 


He no/^flCHiHT oryiauieuMfo /^o 0(t)MUHaflbHoro coo6iuDHMn na HoH(|jepcHi;MM 


HJlEPHuE PEAI-CIIMH. BLJSljBAEMHE TEwa^JMMH 

r.Il.'PjiepoB 

iUepHhie peaKRMM, BHsuBaeMtie ycKopenubiMM iiohbmm Tflacejiee reMa, 
JIMIBB B HGflaBHee BpeMJl CAS^aJIHCB npcJlMGTOM 3KCnGpMivl6HTa;iI)HhlX JICC.fI6— 
AOBaHMi'i. 3T0 OdyCJIOBjieHO, B OCHOBHOM, TeXKMRGCKHMM Tpyj^HOCTiiMM, 
CBBSaHHhIM C nOJiyRGHMGM MHTeHCMBUtlX IIOTOKOB ^OCTaTORHO BHGprHRHIiX 
TflKeHHX RaCTHU. 

riepBaa nonniKa ycKopeHna iHse/mx hohob npHHa^aejEUT AaBsape- 
uy (I), KOTopoMy B 1940 r. y;i;aaoci>, Hcnoatsya 37-^ioi!MOBuM mioo- 
TpoH, ocyinecTBHTB ycKopeHMe HOHOB yraepo;ta aneprHii 50 Mob. Hh- 
TeHCMBHocTB noTOKa HOHOB yrJiepo^ia b ero onuiax cocTaBaaaa Bcero 
OKOJio 10 RacTHU B c'eKyH^ty, Tor^a Kax hhighcmbhocth nyqKOB p,cl h 
C^^-R aCTHU, yCKOpABIUHXCB Ha UHKJIOTpOHaX B TO BpGMfl, ^OCTHTaJIH 
10 —10 RaC.THH B CGKyH^. ECTGCTBGHHO, RTO npOBG^GHMG (|JH3HRGGKHX 

OKCHGpHMGHTOB C TaKHMH Ma;iHf,<H HOTOKaMH THEGJIHX RaCTHH HG npe^tCTOB- 
JlRJIOCh BOBMOKHUM. 

B ^laJlBHGiimeM HHTeHCMBHOCTH nyRKOB THSe^lUX HOHOB, yCKOpflGMUX 
Ha HHMOTpOHaX, HGnpepHBHO nOBHUiaAMCB, RTO OTKpHJIO BOaUOKHOCTH 
npHMGHGHHfl yCKOpGHHUX TflKGHHX RaCTHH B paSHMRHHX (pHBHRGCKHX BKCHG- 
pHMGHTaX, 

Ji,o noc;iG;iHero BpoMenH AJia no;iyRGHHfl MHoroaapn^HHX hohob bo 
MH orHx jiadopaTopMHx HcnojiisoBajica Tax HasHBaoMHii ugto^ "od^tHpo". 
MGXaHHSM OTOrO MGTOAa CBO^HTCa K TOWy, RXO 2- HJIM 3-3apa.PHe MOHH, 
noayRaGMLte c iiomoiubh) oc)lirhhx hohhhx mctorhmkob, ycKopHKJTca Ha 
"paxHoS RacxoxG HHooTpoHa. B npoitecce ycKopGHMa bth hohu, cxaaKH- 
BaflCB c axoMawH ociaxoRHoro rasa, xepaiox RacTB cbohx oaoKxpoHOB m 
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H(-)K0T0piie H3 HJix ripHoOpoTuioT 3apjiA, HO 0(3x0, ,j;ajjbHC:i'iijjero 
yne na ociioBiiofi ’■wcTOTe, Koiu vihcih oneprMii otmx uohob 
oicaoLiijcieTCii aiiaMHTejibHo (3o;itiue, mom b c^iyMao ycKopennn c nepBOHa- 
^ajiBHLM aapiiAOM 2 m;iw 3. CymecTBeiiHiiiM ne^ocTaTKOM oToro cnocoOa 
ycKopenHH 5iB;i>ieicH CM;ii)Haii HeojiHopoAiiocTb nyMica no OHepriin, cncici'p 
wacTMU B nymce oKaauBueTca npaKxnqecKM HenpepbiBiiLiu. Dto, ecxecTBOH- 
Ho, orpaHHnnnaei BOSMoacHocTM npoBe^ieuMn KO/iHnecxueuHLix Mcc;ie- 

B Ta(3;i. I npnbej^enbi xapaKxepMcxiiKH nyMKOB thko/iux hohob, no- 
JiyneHHLix moto^^om "od,i;MpKH". 

Jl/ifl noiiHoueHiioro Msy^enwH peaicuwM, BbisHBaeMux xa^enbiMM 4 acxM- 
uaMM, Heo(3xo,ii;iiMU MOHOxpoMaTMMecKHe nynKH MHoro3apnyi.Hbix mohob. 

.B HacTOfluiee Bpewn MOHOxpoMaxMbiecKMe ny'-iicH mohob asoxa Mue'^xcH 
B pacnopioKeHHM Hcc/ie, 2 );oBaTejiefi, pacjoiaioiUHX Ha UMK/ioxpoiiax b Ok- 
Pm,i13kckoii ;ia(3opaxopMM (CUIA) (2) m b JIeHHHrpa,ii;cKOM ‘i'MSMKO-xexHMMe- 
CKOM HHCTHTyXe (3). 0,HHOKO OHeprMfl MOHOB (MeHbUie 30 ,11,00X3- 

TOHHa MsyneHMM n,nepHux peaKUMM .iHUib c /lerxMMM ojieMeHxawH. 

Ha 150 -cm pMKJioipoHe IiHcxHiyia aioMHOH OHeprwK AH CCCP b 
1955 r. dbijiH nojiyMeHbi MOHOxpoaaxHMecKMe nynKM mohob yr/iepo,i],a, aso- 
xa, KHc;iopo^;a c OHeprMeii, .nociaxoiiHoM am MsyMeuMn fl,itepHHx peaKUMli 
Ha Bcex ajieueHxax nepMOjiMHecKoii cmcxomh, C noMoinbbo oxmx ^aciMn b 
H aaoM ;ia(3opaiopMM npoBejneH pfl,n cpMSMiecKMX Mcc/ieji.oBaHMM, Ha Koxopiix 
H OCiaHOB/IIOCb HHXCe, 

Ha UMKJioxpoHe 1LA3 ocyineciB;ieHO ycKopoHMe 4-3opH,ilHb!x hokob 
yr;iepo,2ia h C^^), 5-3apfl,itHbix mohob aaoia m ), 5- 

M 6-3apB,HHHX mohob KMc;iopo,na 0-^^. B HauieM cnynae MHoro3apH,HHbie 
woHbi nojiynaiuxcB He bieTc,AOU ''o(3,mipKM'', a HenocpeACXBeHHO b hohhou 
wcioHHMKe meAGBoro THna, cnepHa/ibHO paspadoiaHHOM (4), m ycKopnioi- 
cii KAaccMnecKMbi cnocodOM. 

HexpyAHO Bii,ii;exb, nxo OflHOBpeMeHHO c 5-3apflAHLiLiM MOHabiM (3yAyT 
ycKopaibCH H I-sapjJAHbie ( Ha xpaiHoM nacioxe), MHxeHCHEHociB icoio- 
pHX Ha waHbix pa,i];Hycax SHanMieABHo npeBHinaei MHxeHCMBHOcit nynKa 
5— sapHAHbix nacTMU. B pasyjibiaxe A^eiiciBiiH MexaHM3Ma ’’oijampkm" iiynoK 
MOHOB Ha KOHOHHOM pa,HHyce COCTOMT M3 ,ALyX KOMnOHeHX; 0,IlHa OdHSana 
5-3apiiAiibiM HOHaM, BHiueOTM HenocpeACTBeKHO h 3 McioHHMKa, j;pyrafl - 
MHorosapfl^HbiM MOHaM, odpasoBaBiiiMMCH B icawepe UMK,/ioxpoHa H3 I-Bapn,!],- 
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Hux. riepBaii icoMnoiieHTa OAHopo,HHci no aneprnn, Biopan Meei cn/ioiii- 
HOil cnt'Kip. ilaM y;ia;ioci) coa^aTb Taicne ycjioBWJi, npH icoTopux no;j.aij- 
;iflioiuaii MHieHCHBHocTw nymca npMxo;i,iiTCB na MOHOxpoi.iuTnMecKyK 
KOLsnoHCHTy . IIo M3nepeHM)iM Oranecnna 10. U. (5), oHepreTnnecKMij paa- 
dpoc nyMKa Maciim Eia kohomhom pajinyce ne ripoBuiuaeT %. 

B Todji . 2 yKasaHK xapaKTepHCTMKii nynKOB MHoroaapnj^Htix mohob, 
ycKopneMux aa UMKJioxpoHe ilHCTHTyia aTOMHoii onepruM AH CCCP. 

Heodxo.zi;HMo oTMeTMTB, MTO ycKopenwe thko^mx mohob ao nacTonmc- 
ro BpeweHH nponsBOAMr ct na pHKJioipoHax, no npe;i;Ha3HaneHHBix cne- 
UHajiLHo ^JiR oToii Be;iB HwK/iOTpoHU, CKOHCTpywpoBaHHae c ynoTOM oco- 
deHHOcTeM ycKopeHM MHoro3apnja,HHX mohob, no3Bo;iflT nojiy'JHTB Aocia- 
TOMHO HHieHCMBHue DOTOKM Tfl5fce;iux MacTMiB (lO-IOO MKA ) c oiiepriieii 
-^10 Mob Ha HyKJioii. rio-BM^tMMOMy , Taxue kg bo3uox:hocth jtaiOT h 
JIMH eflHHe yCKOpHTOjlH. 

B03UOKH0CTH HCno;iI)30BaHMfl MHOrOSapfl^tHUX MOHOB BGCBMa UHOrO- 
OdpaSHU, M eCTeCTBGHHO KGBaHMG BHB,e;iHT& OCHOBHLie HanpOBBeHMH 3KCne- 
pMMeHTa;ii.Hoi'i (|)M3 mkh, r^iG npHi.ieHeHMG XHseBiHX qaciKp nosBo/iMi no/iy- 
MMTB HaHdo;ieG hhigpgchhg pe3y;iBxaxbi. 

B 1956 r. B flOK/[a;tG Ha AMCiep^iaMCKori KOHipopeHUMM B.-P ‘^peM;iMH 
;ia;i B;ocTaxoHK0 HCMepnHBaioiHHfl odaop B03Mox;Hbix HanpaB;iGHMM HCCBe;i,o- 
BaHHM M yicasa;! na neKOTopHe ocodeHHOcin B3aHU0B;eiiCTBMH Tn5ce;iux 
nacxHH c fl;];paMM (6). O^naKO 3a JicieKiuee bpgmm HaKonMJiCH pn^, ;^o- 
nOJIHMTGBBHHX OKCHGpMMeHTa^IBHHX pe3yjlBiaiOB, n03BO;iH10IHMX, I^aK HaM 
KaKexcfl, npoH3BecTM Oobgg nexKyio cMcxttiaxHKy B^epHtix peaKUHii, bh- 
SHBaeUHX MHOrOSapflJlHLIMM HOHaidM. 

Bee npoueccBi, BtisbiBaeMLie iHKe;iKMM MonaMM, moxcho yc;i 0 BH 0 paa- 
dMTB Ha xpM rpynnu, oxMMHue o^na ox ^ipyrofi xapaicTepoM BaaiiMOAeM- 
CTBHfl Tflsejioro MOHa c ji^poM, I) fla^iBHwe BsaHMOAeficxBMfl, 2) "xa- 
caxe^iBHue” B3aH?Mo;ieMcTBHfl, 3) c;mHHMe HB;ep« 

I. IIpM ^ajiBHMX BsaMMOfleiicxBHflx noBepxHocTM fi.D;ep He conpHxa- 
eaioicfl, BO B3aHMo;iGMCTBHM yHacxByioT xo;ibKO 3;iGKxpoMarHMTHtie ohjik. 
IlpMMepoM Aa^iHMX BsaMMOflGMCiBMH HBBBexcfl KyjiOHOBCKOG BosdyxcjieHMe 
Bpamaxe/iBHiix yposHeM H^ep, Padom b 3tom HanpaBJieHMM npoBO^lMJiHCB 
noxa To;ibxo b CCCP, (7), pacnoMraioiHHMH nyyxoM 3-3apfl^HLix mohob 
aaoxa, ycxopGHHbix Ha I20 -cm UMXJioxpone. DxcnepMMeHXu noKa3a;iH, mo 
MHoroaapflAHHG kohh oOjiaflaDX pn^toM cymeciBeuHtix npeMMymecxB no cpaB- 





I 


HGHMio c iicTKHMM MacTwuuMH npM M3j’MeiiiiM Ky;ioHoi)cicoro DosdyjK^^eHM;! 
fl^ep. 

Ectl ociioBaHMH iipeAno;iaraTfc, mo ja,ajibHMe B3aMMo;iewGTBMfl MoryT 
npMBO,HHTL K B03dy}K;teilMH} HSOWepHUX COCTOBHMM flJlt'p, a I303M03KHO M K 
,ne;ieHHio ( b cjiy^ae ^ocTaioMuo TM}Ke;ioro iiApa - mmiuchh), 'JKcnepM- 
MeHTajiBHoe Hcc;ioj[OBaiiMe btmx o^eicTOB ;i,o HacTOBUiero BpeMeiiM ripoK- 
TH^eCM He IipOBOAHJIOCB, 

2 , npH "KacaTe^iBHOM" BaanMo^eiicxBM noBepxHocxw juep conpii- 
KacaiGTCB, ;iMdo noqxM conpMKacaioxcfl, Bo B3anM0^eMcxBMM yi:e yMaox- 
Byiox flflepHbie ci4;iu, o;tHaKO, BApa He cjJHBaioTCH. B peayBBxaxe Kaca- 
Te;iBHoro BaaHMOAeiicxBHfl B^ep npoHcxoABX peaicpHH ’'cpbiBa” h "aaxBa- 
xa”, npM KOTopbix OoudapAiiipyioinafl naoxHi^a jiMdo oxAaex, BWdo ''Buxsa- 
TUBaei'' MS BApa MWiiieuH nefixpoH, npoxoH, 0/ -nacTHuy. BnepBbie peax- 
UMH noAOdHoro xnna diMH odHopyseHU b BMpwHHraMCKOM yHMBepcwxexe 
(8) npH H3yMeHJIM B3aHM0;^e^iCXBMfl mohob m 0^^ c BApaMM AS, 
XapaKxepHoii ocodeHHOcxbio laKHX peaKUMw BBBBeica waBaB nepeAu^a 
BHeprUH MeKAy BSaMMOAeMCXByiOlUMMH BApaMH. nO3X0My KHHeXMMeCKafl 3Hep 
rwB OoMdapAMpyiomePi MacxMpu, saxBaxHBiueM mjiu oxAaBiiieii HyKAOH, cy- 
inecxBGHHO He ueHBexcfl, BojibuioM npoder npoAyKXOB peaKiiwH "cpHBa" h 
" aaxBaxa” ncsBOBBex oxAeAHXB hx ox npoAyKxoB pacnaAa cocxoBHoro 
flApa de3 npMueHCHMB paAwoxHMHHecKMX biexoAOB, 3xhm odciOBxe;iBciBOM 
B0cnoxb30BajiMCB ( 9 ) npn HCCBeAOBaHHM yrJioBoro pacnpeAeBeHMB BAep 

, BOBHMKaiomHX npH OdAyHeHMH pBAa OBeMeKXOB GHeprWMHbiMM HOHa- 
MM . Pesy.'iBxaTu axofi paooxbi noAXBepKAaioT buboa, hxo npopecc 
noxepM neKxpoHa ba;pom npoMcxoAHX npw nepHipepHMHbix, "KacaxeBb- 

HHX” CXOBKHOBeHHBX, 

noApodHOMy McoBGAOBaHMio MexaHH3Ma peaKUM cpHBa HeiiipoHa 
) npM odBy-ieHMH Bemix OBeMCHioB MOHaMM asoxa dHAa 
nocBflineHa peBaB cepM padoi (10). (OK-PMAKCKaa HauMOHaABHafl Aado- 
paxopMB, GlilA). OxasaAOCB, hxo BepoBiHocxb oxoro npopecca omshb 
H yBCTBHxe;iLHa k BeAMHHue Q -pcaKHHii, pasiioM paanocxH aneprufi 
CBB3M nepeAaBaeMoro HeMxpoHa b BApe-MMUieHM m b doMdapAMpyiomeii Mac- 
iKUe* B HAaBHoM saBHCHMocxH ceMeHiifl peaKUMM duAM ycxanoBAeKbi He- 
Koxopiie aHowaAMH, yKasbiBaioinHe Ha BAwnHwe ocodeHHOcxeii cxpyKxypy 
B3aMMOAeHcTByiomMX BAep Ha sepoaxHOoxB npopecca. 
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/Ufl MsyiieHM^i nepMipepwM n;i,pa Hap>i;];y c ynoMHHyiuMM peaKUMMU 
HSM npe^cTaBji^eTCfl MHxepeciiLiM MccJieAOBaxb npouecc "cpuBa” m 6 o 
"aaxBaTa” ^Byx Hyic^oHOB, BepoiiTnocxL Koxoporo ^ojiKua BasiiceTi) ot 
eaaMMHoro pacnojioKeHmi iiyiaoHOD b fl;(pe. 

YKasaHwe Ha bosmojkhoctb peaicuMn "saxBara" jiByx iieiixpoHOB c;ie- 
j^yei H3 padOTH (II), b KOTopoii du;io ycxaHOB;ieHO odpasoBaHiie iVj 
npn odjiyMeHHH MHUienH M3 li'iCE MOHaMM c 3 HeprMeK 15,6 Mbb. 
O^HaKO nojiyweHHHe pesyjibTaxH He hobbo/ihjot cAe;iaxb onpe;ie;ieHHoro 
BHBO^a 0 MexaHH3Me peaKUHH, npMBOflflmeii k noHB^ieHHio . B naiueM 
;iadopaTopMM HadJiiojotajiM odpasosaHMe b pesyjiLTaxe BsaHMO^ieficT- 

BMfl C flApaMM I4L , A6, Ca (12). 

OKasajiocb, hxo npoder a^ep , H.I!;eHTM$H^MpoBaHHblX no OHep- 
rMH ^ -HacTMH M nepHo;ty' noaypacna;i;a, He cMJibHO omMaexcfl ot npo- 
dera doMdap^HpyiomHX mohob. 3 to yicasHBaex na to, mto odpaayeT- 

cfl B pesyjibTaie "saxBaTa” ;iByx neiiTpoHOB aaoTOM npa KpaeBOM 

coy^tapeHHH c a^tpou-MHuienbio. 

CeMeHHe odpaaoBaHM 1*1^^ b HecKoabKO ^ecaxKOB pas neHLiue ce- 
HeHHa peaKUHH saxBaTa o^iHoro HeMipona. O^naKO 3Ty BeawqiiHy cae;i;yeT 
paccMaTpMBaTb b KanecxEe HHMefi rpaHHim BepoaTHOciw npouecca 
"saxBaTa" flsyx HeMipoHOB. HencTBHTeabHo b pesyjibTaie ''saxsaTa'' 
;tByx HefixpoHOB a; 5 po Moxei oxasaTbCH b BoaOyayieHHOM cocToaHHn, 

HTO npH ;iocTaTOHHoM SHeprwM B03dy}[c;;eHMfl npHseAei k HcnapeHHio Heii- 
xpoHa 4- 2tl — > + fi 

"SaxBaT” o^Horo m^h flByx neMipoHOB, BepoaxHo, mosho paccuaT- 
pMsaTb KaK HacTHLii! cjiywaM laK nasHBaeMoro "iijpanHe;ib”-3(|Ki^eKTa, 
snepBbie odHapyacenHoro ^'poMJiHHbiM Jl. h ^p, (13), B dojibuinHCXBe c;iy- 
HaeB "saxBaT'' HecKO/iBKMx HyooHOB M3 HajieTaioinero ii^pa npMBOj^iT k 
Towy, HTO noc;ie^,Hee, no-BM^lMMOMy, b pe3y;ibTaTe cyuMapHoro bo 3- 
;teficTBHfl H^;epHUX ch;i m Ky;ioHOBCKoro no;ia fl;tpa-MMieHH nojiyyaeT 
oweHb dojiBuioe B 03 dysfleHMe m pa3Ba;iMBaexcfl ho naciH (n, p d-nac- 
tmuh). O^tHaKo B 0T;ie;ibHHX CJiynaflX (HanpHMep, npM "saxBaxe" o;;Horo 
HegipoHa) SHeprufl B03dyi;];eHMH OKasbiBaexcB nedojiBuioM, m pa3Bajia 
ocxaioMHoro haP^ hg npoHcxoAXT ( na onLixe mh Hadjiio^aew noHBJieHMe 
). riOApodHOMy Hcc;ieAOBaHHK) ”iapanHe7[b’*-3(ixpeKTa c noidombio doTC' 
njiiacTMHOK nocBfluieHa padoia (14), ABTopawM dajio yciaHOBJieKO, hto 
ceneHMe ”iupanHeAb"“3qxiJeKTa aah AerxHx m cpeflHWX BAep ( , N, 0, 

Aq ) cocTOBAfleT cyinecTBeHHyB aoad ot ceMeHMH odpaaoBaHHH co 
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CTaDiioro fljtpa, 0TH0CMTe;ibHuM BK;iaj[ aioro nponecca npM nepexojoie 
K c5o;iee TflKeiitiM fl;),paM, no nceM BepoflTHOCTM,yMeHBii]aeTCfl, 

3, Ecjim 9H6prMB THJKOJioro HOHa npoBtJiJiaeT BHcoiy KyjionoBCKoro 
dapBepa, to Moscei npoHsoiiTH no;iHoe c/inaHMe n^tep n odpaaoBanne 
cocTaBHoro fljipa. B nacToamee speMH mokho c^wTaTB yGTaHOBaeHKB.M, 

HTo noaHoe c/iMHHe OoMdap^lMpyiomeM qacTMuti c a^ipoM-MMuieuBJO HBaaei- 
Cfl OCHOBHUM npopecCOM BaaMMO^eWCTBHH TAXeaUX MaCTHU, Hl-ieiomiix ^oc- 
TaTOMKo BbicoKyiD oneprMK), c aflpaMM. OdpasyioinHecfl b pesyaBiaxe caMa- 
HMfl cocTaDHBie a;^pa MoryT hmotb doaBuiyio sHeprMio B 03 dy}ic;i,eHMa m ana- 
^MTeaBHBlii MOIwIOHT KOaHMOCTBa ^BMEeHiia. TaKj HanpHMGp, npH OdayMGHMH 
aoAOia HonaMH asoia c BHeprueii 100 Mob odpasyeica cocTaBnoe ajipo 
Em c OHeprneii BoadyxyteHM OKoao 75 Mob h yraoBBiM MoivieiiioM, koto- 
puM MOJceT ^tocTHraiB BejiMHMHBi 50li . I-laraa^iHO Taicoe a^po mokho 
npe;^CTaBMTB b biw Bpau^aK)l^e^icfl Harpeiofi icanan. .HaaEm*^^ OHeprna 
Bpajuewifl, no Bceii BepoATHOcTii, 5 Mob, doaee aerxMX n^ep 
OHa C)y;];eT doaBie. 

Pacna^t B03dyK;i;eHHoro cocTaBHoro a^pa npoMcxo;];MT nyieii HcnycKa- 
HMA qacTim aMdo nocpe;i;cTBOM ^leaenHa ( b cayqae laKeaux a;;ep), 

B padoTax KapawaHa A.C. n jtp. (I5y MoyqaaMCB peaKunw c Buae- 
TOM iietixpoHOB npn odayMOHMH Bana^iiia n ooaoTa noHaMn aooxa h yrae- 
po^a, Haa BBixo;ia npo^yKXOB oxhx peaKUMM b oaBUCMMocxH ox oHepmM 
doMCSapflMpyioiaHx naciim Hadaw^iaioxcfl apKOBBipaKenHBie MaKCHMyMH, qxo 
HaxopxcA B KaqecTBeHHOM coraacHH c odinenpunaioii KapTMHOii wcnape- 
HHH HyKAOHOB M3 paBHOMopHO Harpoioro a;iipa. 

Odpamaex BHHuaHHe xot $aKX, qxo b cAyqae se.HaAMa BepoaxHocxH 
peaKIiHii C BBIAOTOM 2 M 3 HeilXpOHOB, KOTOpHe MOKHO npOCaejlMXb B IDH- 
poKOM ^ManaooHe OHoprwM B03dy£y;eHMH, npH ;i,ocxaxonHo doABuinx OHep- 
rWHX MGHAIOTCfl HG3HaqHXejIBH0, FIO—BH^IHMOMy , B HGKOXOpOM JIOAG CAyHaGB 
C/IMAHHG A;iGp HG npMBOflMX K OdpaOOBaHHlO paBHOMGpHO HarpeXOFO COCiaB- 
Horo flApa, a npoHcxoAMi HBJieHwe "mgcthofo McnapeHMa". 

SaBHCHMOCTB CG^GHMA paOAMHHblX pGaKUHll 01. OHGprHH OOMdapAMpyiO- 
IHMX qacxHH m cMABHOAeAHinMxcA A^ep H3yqaAacL B padoiG (16), onpe- 
ASAABIUHX BBIXOAH H30TOnOB Qvfi M f m PipM OdaynGlIMH ypOHO 

MOHaMM 0^^. Mo BGAMAMHBI CGHGHMM peaKUHM U (C^^, 

^"5 ii)>U (C , 5-6 n ) ycxanoBAGHo, hio bgpoaxhoctl- ncnapeHMA 

H6CK0JIBKI1X HGiiTpOHOB yMeHBUiaGTCB npH yBGJUmeHMH MMCJia BBl^IGXaiOlUMX 
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MaoTH^. CpejtHce 3HaqeHiie( r„ /fj ) OKa 3 a;iocB paBHuw ^ 0,25 m cjia- 
do saBHcnmHM ot OHeprwH B03d:yi;teHMa m wMc;ia McnapHioiUMxca ueM-ponoii. 
Bmo HOh^eHo, UTo Hapfl^l}' c peaKUMiiMM, conpoBoac^taioiHMMHCii Hcnycica- 
HMOM TO^IBKO HOJlTpOHOB M3 COCTaDHOFO a,iipa, C SaMOTHO OWILUieii liepOMT- 
HOCTbH) M;tyT peaKUHM C BMOTOM SapM^HIILIX MaCIMM. COMOHMe peaKUMM 
(0^ ,ct 4n ), npHBo^tfliHGM K odpaaoBaHMio ^ OKasoJiocB cy- 

mecTBeHHO Oo^Biue qew ceveHMe peaKUHM (O^^, in ), npHBo^tiimeM k 

odpaaoBaHHiD Fm 

BpameHHe cocTaBHoro fl^tpa mokot CKasaTLca na xapaiciepe yr;iOBo- 
ro M SHepreiMMecKoro pacnpe^ejieHHM HcnapBioiiiHxcfl qacTMM. OKcnepM- 
ivieHTa;ibHo otot Bonpoc eine coBepiueHHO ne HsyqeH, 

B cjiyqae 4i;ejiflmHxcfl Mjiep, kok noKasuBaeT TeopeTuqecKoe paccMoi- 
peHMe IlHK-IlMMaKa r. (17), BpameiiHe cocroBHoro M^pa ^o^ikho npHBOAHTB 
K yMeHLuieHMB nopora h k aimsoTponMM b yr;i 0 B 0 M pac^pe;^e;Ie- 

HMM OCKOjIKOB fle/ieHHB . 

Ilsyqa/ioci) yr;ioBoe pacnpej^eMeHMe ocko;ikob oOpasymiwx- 

cfl npH odjiyqeHMM aojioTa h ypana HOHauw yr;iepo;ia (18). OKaaajiocB, 

^TO OCKOJIKH jtejieHHB pas/ieTaiuTCM npeMMymecTBeHHo no HanpaB;ieHMiD 
MMnyjiBca doMdap;i;MpyDiiie]i qacTniMJ. 3 tot pesy^ibiai yjiOB/[eTBopiiTe;iLHO 
cor^iacyexcn c npe^tcKaaaHHBMH xeopMM. 

npe;tCTaB;i/ieTCH oMeni. MHxepecHHM Bonpoc o tom, xaKWM nyiew ho- 
;;ejiflneecfl cociaBHoe fl;^po ocBoOoijtaeicH npn pacna;ie ot do;iBiiioro 
MOMOMTa KOJIHqeCTBa ^tBMMeHHfl. 

Ho pacqeiy (19), HcnapaDiimecB HeiiipoHBi Moryi yHecTu tojilko 
nacTB yr;ioBoro MoweHTa. npe;j;no;iaraeTcn, mto noc;ie McnapeHMH neiiTpo- 
KOB MJIPO OKaSHBaeTCfl B COCIOBHMM C HeKOTOpOM OHeprMoFi BOSdyJK^ieHMB 
H ^tOCTaTOnHO dOMBUIMM yrJIOBbiM MOKOHTOM. HpM 3T0M MOryT OCyiHecrBJiaTB'- 
cfl "HeriTpoHHo-MeTacTadM;iBHtie” coctobhhb a^pa, Kor^a oneprnn bo 3- 
dys^eHMfl npeBBiuiaeT OHepriiio cbhsh HeilTpoHa, ojtHaKO McnapeHHe ero 
sanpeineHo no MOMeuxy KOJiMwecxsa ^^BMEeHM. nepexo^l a^pa b ochobhoo 
cocTOMHue dy;{eT npoHcxo^lMTB, oqeBKj;Ho, nyxeM HcnycKamifl xacKa^ia 

MHrBHX ^ — KBaHTOB, KOTOpUG M yHOCyi BOOL M30bITOqHHM yniOBOB MO- 

MOHT. flaqaxDie b HaiuoM ^adopaxopMH BKcnepMueHTti nosBOifiMJiH oaeiniTB 
BepXHBK rpaHHuy ceqeHHB peaicunii, conpoBos^iiaraiiHxcfl wcnycKaHMeM xac- 
Ka^ia MBFKHX y -KBanTOB. Omo OKa3a;i0CB B 4 pasa MOHLuie OKn^^aeMoro. 

npo^;yKxaMH peaxmiH cmbhmm c noc;ie^y]omMM McnycKaHMOM HeiiTpo- 
HOB MBMJOTCH, Kaic npaBiwo, ode^tHonHue HeMTpoHaMH HBOTonti. i'Icno;ii>- 
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SOBaHMO THKSJIUX MaUTMLl n03B0;mT BHaMWTeyiBHO paCillMpMTB K0;illWeCTi3O 
MSBecTHux d -aKTMBHbix M K -saxBaTHHX B^ep. He MCK;iCTe- 

Ha BO3M0KHOCTL, mo BH/iLHoe ode^Henwe ii^ep wc.’i'iTpoHaMM npMBe^ei k 
ocipaaoiiaHHK) iijtep, HeciadMbHHx no oTHoujeiiMio k ommcchm npoTona 
(npoTOHHO-pa^tHoaKTMBHHx fl^tep). 

OcTaHOBMMCB Tenepi) na npoOjieMe cMHxeaa hobbix ojiBMeHXOB, npM 
peuieHM KOTopoM, icax Haw Kasceicfl, M3ice;ib!M HOHaw b nacToamee Bpewa 
npMHa^jieKMT Be^tyinsa po-aB, HcnoaBaoBatiMe cBepxMOJJiHtix hcto^hhkob len- 
aoBtix H diiCTpux HeiiTpoHOB no3Boanao noay^MTB aaeivieHThi BnaoTL jio 
ipepuna (aaeMenia c Z =ICO) BKaiOMMTeaBHO. Cmhtgs aaaBHfcHiuMx ipaHc- 
ypanoBux aaeiieHTOB nyiew odaynenHa Taaceaux fl;iep i;aMTpoHai\iM cyme- 
cTseKHO 3aTpy;iHeH ii3-3a c^e^Il$HnecKMX a.'iH aioro Meioaia ipy^tHO- 
cieii. OosTOMy He cay^aiiHO, ^to b ontiiax no noay'ieiiHio nocae^joinux 
^Byx oaeuGHTOB dwaM HcnoabBOBanu apyrne bosmokhocth. HsBecxHO, qxo 
MeHjteaeBHii (oaewenT c axoMHbiM HowepoM Z =101) dbia oixpui b 1955 r 
CMdoproM M OTrMMH (20) npH odayqeHM sHHiuxeMHiiH d -yaoxHuawH. 
3KcnepHMeHXbi no CMHxeay I02-ro oaeweaxa npoBo^;HaMCB bgchom 1957 r. 

B lilBenHH ; ycKopeHHbiMM HOHaiiM yiviepo^ia odayMaaacb MHiuenb h 3 kio- 
pna. B Hameri aadopaiopnii oceHbio 1957 r. npoBo;iHaacB padoxa no noay- 
yeHMK) 102 saeiueHTa, npH^eii b xanecTBe MHuieHU McnoabaoBaaca , 
KOXopbiK doKdap;;HpoBaacfl HHxeHCMBHbiM noxoi(oM 5-3apH;iHbix hohob 0^^. 

C noMOinbio xaseabix MaciMp, no-BujiMMOL'y , dy;iyi CMHiesHpoBaHH m 
ipaHcypaHOBbie oaeMenxbi c Z> 103. OjinaKo a^iecb Heodxo^HMO yKasaxb 
Ha ;i,Be ipy^THocTH, Koxopwe BCTpex.qTCfl npM peuieHMM npodaewH; 

1) Maabie BpeueHa khshh hobhx oaeMeHXOB noxpedyjoi paspadoTKM 
BKCnpeCCHHX XMMHHeCKHX H $H3IiyeCKHX CnOCOdOB H^teHTMipMKamiH HOBbIX 
oaeMenTOB, Haw Kaacexca, hto Moryx dbiiB paspadoxaHH xMMMqecKMe we- 
TOflu odhdpyEeHi'ia BaeiieHXOB, KHByipx ^ IO”^-IO"®ceK., m iJnsHMecKMe 
AM 3aeMeHX0B co BpeMeneM khbhm ^ IO~^-IO“®ceK. MexoaiUKa axoro 
TKna no3BoaHX H^eHiH^HimpoBaib saeMeHiu c axoMHbiM HowepoM, no 
KpafiHeJi Mepe, ao 1 06-1 08; 

2) Bxopoe saxpy^ilHeHiie odycjiOBaHBaexcfl oqeHb MaauMH ceyeHHfiMn 
odpasoBaHiiH xpaHcypaHOBHX 9aeM6HT0B, Oxo CBasaHO c xeM« qio odpa— 
syiomeecfl npn caHHHHH. doMdapAHpyJomea qacximH h a^tpa-MiiiiieHii coctub- 
Hoe flp];po KMeex Hedoabinoia dapbep j^aa ^eaeHMa h eneprHio B03dy:^eHMa 
b HecKoabKO ^necBTKOB M3 b, Hpn xaKofi OHepriiH BoadysjieHHa XHKeaoe 
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cociaBHoe iicnuTHBaeT b no;],aB/iHJomeM do;ii>uiMHCTBe cjiyMaes Ae;ie- 
HMG, H JIHUIi) B HHMTOKHOM flOJIG CiiyMaOB SHGprHfl BOBCyWHHfl yHOCHTCB B 
pesy/ibiaie HcnycKamin HecKOJibKHx HeiiTpoHOB. Bcpobthoctb ;i,e;ieHMfl 
dbicTpo yBejiMqHBaeTCfl c pocTOM 3apH;].a cocTaBHoro flApa, cooTBeTCTBeH- 
HO yMeHBuiaDTcfi ce^eHHfl peaKUMw c bhjigtom HewipoHOB. 

HjiABCTpauHH 3Toro odcTO/ixejibCTBa B Tud/i. 3 npMBeAeHH 3Ha- 

MOHM ~ pasjiM^Hbix cocTaBHHX B^tep, TAB 6"^ - ycpeAHeHHafl 

BeMMPfHa^cyMMapHoro ceyeHM peaicAHw c wcnapeHneM HeMiponoB, - 

ce^eHMe ^b^ighha. 

ripn nocxaHOBKG OKcnepMUGHTOB no iioJiyveHMiD 102 oAGMeHia b naiueii 
;iaOopaTopHH h paspadoiKe HaMdOAee 3$<peKTMBHoM ubtoahkm mashth- 
^MKailHH HOBOrO BAGMGHXa MU yMHIHBaAH yKasaHHBie SaXpyAHeHWfl. fiBHAy 
npeAnojiaraeiiioii waAocxn BpeueHM jkhshh MSOxonoB I02-ro ojieMeHxa, ko- 
Topue Moryi odpaaoBaxbCA b peaKUHnP-vi + Cr'^, mu dtiAM BunyKAenu 
oiKasaTbcfl OT xHMHnecKoro cnocoda odHapyieHMa 102-ro oaeMGHxa. 

C( -pacnafl hasp I02-ro aaeMeHxa c nepMOAOM nojiypacnaAa doAbiue 
6 ceK. pemcTpHpoBaacA cneuMaabHoii (poionaaciiiHKOii, pacnoaoKeHHoM 
BdaH3M icauepbi UMKaoTpona. npMMeHflBiuaacfl wexoAMKa noBBOAflaa npoBO- 
AHXb HenpepHBHHG odayMeHHA b xe^eHiiG HecKoabKMX qacoB, 

OKasaaocb, mto BepoAXHocib odpasoBaHHA I02-ro BaGweHTa KpaiiHG 


IH 0^^ 


Maaa. B pesyaBiaxe 30 -tm MacoBoro odayqeHUfl MOHenH Cr° diijio 

aaperwc TpHpoBaHO 18 0( -Maciwii c sHeprneK doabme 8,5 Mob-, Koxopne 
Moryi c5iiib cBflsaHH c pacna.AOM wsoxonoB I02-ro oAeMenia, CoodmeHMe 
od 9Xiix onmax dtiao cAeaaHO b (|)eBpaaG 1958 r, noaMKaiioBUM Ha chm- 
nosMyMe b MHciHTyiG K.Bopa b JlanHK. 

HpM CTOab MaAHX O^CpGKXaX M tpHSIlMeCKHX MGTOAaX MASHIM^HKamm 
ocodyffi BaKHocib npModpexaiox oohxh no onpeAeaGHMio ipoHa. B HaiiiHX 
oKcnepMweHiax ncxonHHKaMH cpoHa Moran dnxb KocMMMecKMe Aymi, peax- 
lyiH c BbuieioM aHepruHHUx ol -Macxwp, BUSHBaeMHe HGfixpoHaMH, h sar- 
pflSHeHMG (|) 0 T 0 naaCTHH 0 K paAMOaKXMBHHMM BeHeCTBaMM, CpeAM KOIOPHX 
HMeeicH fhC (sHeprHA Of -nacxHuT’hC 8,78 Mbb). B pesyabiaxe 
cneiwa-^iHfcix onuxoB Ohao ycxanoBaeno, hxo $oh, odycaoBaeHHbiM yKaaan- 
HUUM npn^MHaMii, HeBeawK. 

Haadoabiys onacHOciB, Kax Haw Kasexca, npeACTOBaHBX npHMecM 
6i H PE) B MHIUGHH, CpeAH npOAyKIOB peaXUIlM, BHSHSaeMHX flnpaMH 
KHCAOpOAfl Ha 3THX OAGMeHTaX, HMeiOTCfl HSOIOntJ, MCnyCKaiOlUHe of -Hac- 
XHiiu doatniHX BneprHfi (7,5; 8,5 h aseg II, 5 Mob). TaKHG MSoionH 
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oOjia^aioT, 0MeBw;tHo, nepHo;iauH I0“^-I0"®ceK. , noaxoMy perMcipMpoBaTb- 
C'B (3y,liyT TOJILKO T6 MS HHX, KOTOptlS HaXO^flTCB B paBHOBGCMM C MaXG- 
PMHCKMIIIH 3;ieMeHxaMii, McnHiHsaioinMMM X -aaxBax c ^iocxaxoMHO do;iBiuiiM 
nepHo^oti. 

SarpflSHGHHG MMIUGHH BMCMyiOM M CBHHUOM, XOXB H MaJlOBepOBIHO, 

HO TGM HG MGHGG HG MOHGI dHXL COBGpUIGHHO HCKJllOqGHO. BSMAy' XOrO, 

Hio onacKti Hec5o;ii.iijMe npuMGCM 6l m oicoHMaiGjiBHoro bubchg- 

HHfl aioro Bonpoca npG^no;iaraGica npoBecxH ;iono;iHHXG;iBHHe KOHxpojiB- 
HBie onbixH, 

PesyjiBxaxH Hauinx axcnGpiiMeHioB no3Bo;iMM Ha^eKHO oueimxi. 
BepxHioK) rpaHHuy cgmgpihh oOpaaoBaHWH I02-ro a^iewGiixa, KoxopaB 
OKaaajiacb paBHo'ii 2.I0“^^cm^, 

npM nojiyqGHMH 3;iGMGHX0B c Z > 102 CG^GUMB peaKpMM c McnapG- 

HHGM HGMXpOHOB dy^^yX, O^GBU^lHO, GIH6 MeHLUlG, 4GM 

HaM KaxGicB, mo mu nojiyqeHHB AaBGKMx xpaHcypaHOBux 3 ;igmgh- 
XOB dO;iGG nGpcnGJCIilBHblMH OKaJiCyXCH XaKHe pGaKUHM, npM KOXOpUX OCHOB- 
Hafl 3HGprHIl, BHOCHMOa B fl^po IBaCGJIHM HOHOM, Oy;ieX yHGCGHa B 

pesyjiBxaxe npoi^Gcca, HGCBBaanHoro c odpasoBaHMGMpaBHOMGpHo paaorpG- 
xoro cocxaBHoro n^pa. Moeho, HanpwMGp, npeflciaBiixt, mio b peay^iBxa- 
xe npflMoro BsaMMo^eiicxBHfl, npoMcxojlBinero Ha nepwcpepMH BApa-MHiueHM, 
dy^ex BbidMxa SHGprHHHafl d -qacxima n;in 2-3 HGiixpoHa, KOxopuG yuG- 
cyx SHaHMxeyibHyio j];o/[]o OHGpriiH nGpBWHHOM 'lacxnubi, ,a acxaxoHHOG 
Hedo;ibiuoG B03dyac;];eHHG B^ipa dy^iGX cHflxo nyxew McnapGHiw oahofo hgm- 
xpoHa, KoHKypGHUi’ifl CO ciopoHH npouGcca ^teBeima b oxom CByyae dy^^GX 
SHa^MXGBbHO GBadGG GKaSHBaXbCB Ka BGPOBTHOCIK OOpaSOBOHMH HOBOPO 
a^pa, HGM B c/[yHaG pGaKUHM, npoXGKaiomGi-i c odpasoBannGM cocxaBHoro 
fl,a.pa c noc;iGflyK)i'iMM HcnapGHMGM necKOJibKHx HeiixpoHOB. 

JlGMCXBHXe;iBHO, CeHGHMG poaKHM C MCnapGHMGJvl, ^tonyCXHW, 4 HGii- 
XPOIIOB MMGGX .H , rjtG - CGMGHHe OOpaSO- 

BaHMa CocxaBHoro aotpa, - oxnouiGHMe BepoaxuocxeM McnapenHa 

HefixpoHa h j;eaGH^. JIjih peaKu,M c BuduBaHMeM oneprMHHoii o( -aaciM- 
— " r^O^STpMMGCKOG CGMeHHG peaKUHH, 

- BepoaxHocib BHdMBaHiia -aaoximbi. Bh^ho, hxo bo BXopoM 
caywaG saBHCMMOcxB ceHGHMa ox BGpoaxHocxii n;e;ieHHii Conee caadan. 
nooTOwy no mgpg yBeaHHGHiw BopoaxHOCiM ^g/ighm npn nopexo;];© k 
doaGG laiGabiM cocxaBHHM a^paM, oiiiocHXGabHbiM Bxaa^ xaKHX nppuGc- 
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coB dy,neT BospacTuTL (tuk ace icaic li nijoucccoo iicncnapMTe;ii>Horo 
BtiJieTa 2-3 HOliTpoHOD), 

Ila/ioiiceiiHLiIi icpaTMi'i ooaop BLino;iHeiinbix paOoT m bo3mox.hlix nanpaB 
/leHUfl MCC/ie^OBaHHW peaKUHii, BUSHDaeMUX MH0rO3apB.ll,HLlMM MOHOMH, noKa 
3BIBa6T, HaCKOJIBKO UIMpOKOe npMMeHOHMG CMOryT HaWTM Tfl3iCG;itJe MaCTHl^tl 
npM peujGHHM pfl^a MHTGpecHux 3a;tay. Ooa^aHMG cnGUMa/ibHbix ycKopM-ie/it 
HBIX yCTaHOBOK nO/iyMGHMB MHTGHCMBHLIX RyMKOB TH3 £G;iL 1X MOIIOB dOJIb- 
lUMX OHeprHil 3HaqHTG;iBH0 paCUIMpMT OKCnGpMMeHTa/IbHUG B03M0KH0CTM 
no pfl,ity HanpaB^GHHii n^GpHoii (Phbmkm, jI/lh pgiughma sa^ann no/iynGHHB 

HOBUX 3;iGMGllT0B M MSyMeHMB Cll/IBHO -BOSCjyK^ieHHLlX fl^^Gp C BKCTpCMa/iB- 
HC dO/IBlUMMH MOMGHTaMM BpaiUGHWIl H3 BCGTO apCGHG^a naCTHU, MMGIOmMX- 
CH B pacnopflx;GKHn DKcnepnuGHTaTopoB, woryx duxB Mcno/iBsoBanbi To;ib- 
Ko Tflaie;iHG hohbi. 
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